Free radicals have an important role in food and in chemical material degradation, contributing to the occurrence of many human health problems, but the antioxidants can considerably delay or prevent the oxidation of easily oxidable substrates. The present research aimed to assess the antioxidant activity, expressed by the presence of polyphenols, flavonols, flavones, anthocyanidins and flavanols, in several Romanian and Cypriot wines. The wine phenolics content was analysed by highperformance liquid chromatograph (HPLC) Shimadzu equipped with two chromatographic columns. Higher concentrations were registered in all red wines. The antioxidant activity quantification was carried out by the DPPH method, a simple and cheap approach based on the absorbance decrease determination of the DPPH radical (2,2-diphenyl-1-picrylhydrazyl) in the presence of antioxidants. The highest antioxidant activity for white wines was determined at 'Spouriko' for Cypriot wine from 2013 (EC 50 = 1/38) while for Romanian wines, the highest value was found in a 'Tămâioasă românească' (EC50 = 1/58) and for red wines at 'Maratheftiko' wine from 2012 (EC50 = 1/680) and in 'Fetească Neagră' wine from 2014 (EC50 =1/590). This study provides relevant information to consumers and industry alike regarding the beneficial role wine plays for human health. It also can act as a baseline for choosing a certain product, according to its sanogenic potential.
Introduction
There is a worldwide agreement that anthocyanins, flavonols, catechins, and other flavonoids contribute to the wine colour and astringency, while it has also been demonstrated that they scavenge the excess radicals and mitigate oxidative stress. Therefore, they contribute to the anticarcinogenic, antiatherogenic, antiinflammatory, antimicrobial, and antioxidant activities of some fruits (Llaudy et al., 2004; Chang et al., 2012; Xu et al., 2012) .
Among natural antioxidants, red wine has attracted particular interest due to a high content of biologically active compounds (Lopez-Velez et al., 2003; Tsai et al., 2004) . The moderate consumption of wine, especially red wine, has also been associated with the reduction in mortality from cardiovascular diseases, an effect known as the "French Paradox" (Renaud and De Lorgeril, 1992) . The polyphenolic compounds present in wines, which are known to have a high antioxidant capacity, are involved in several protective activities against some degenerative diseases such as cancers, cardiovascular diseases, chronicinflammation and thrombosis (Bell et al., 2000; Scalbert et al., 2005; Majo et al., 2008; Sun et al., 2009; Xia et al., 2010) . Hence, the beneficial properties of wines have been mainly interpreted based on the antioxidant properties on the flavonoid fraction, which are related to free radical scavenging (Cao and Prior, 2000) . Non-flavonoid compounds are presented mainly in the pulp of the grapes, and the flavonoid compounds are found in the skins, seeds, and stems of grapes (Cotea et al., 1985) . The phenolic composition of wines is conditioned by the grape variety and by other factors that influence the berry development, such as soil, geographical location, weather conditions (Rotaru et al., 2013) or management practices (Bunea et al., 2012) . Once grapes are crushed, condensation reactions, which involve especially anthocyanins, catechins and procyanidins, take place, resulting in the formation of new Determination of antioxidant activity/capacity of wines through diphenyl-p-picrylhydrazyl (DPPH) method
The original procedure (Sánchez-Moreno et al., 1995) was modified by using a platform for the antiradical depletion DPPH, made with a Visible or UV-Vis spectrophotometer, multi-plate reader M200 Pro (Tecan Group Ltd., Männedorf, Switzerland) with polymethyl methacrylate well plates. A series of dilution was needed to calculate the result. This dilutions were: Reference solution D0: 9 mL of the DPPH• methanolic solution + 100 µL of MeOH; dilution D1: 1/40 dilution of wine (4 mL of the DPPH• + 100 µL wine); dilution D2: 1/80 dilution of wine (4 mL DPPH• + 50 µL wine); D3: 1/160 dilution of wine (4 mL DPPH• + 25 µL wine); D4: 1/320 dilution of wine (4 mL DPPH• + 12.5 µL wine); D5:1/640 dilution of wine (4 mL DPPH• + 6.25 µL wine). The antioxidant activity was evaluated based on free DPPH• radicals remaining in the medium after the reaction between the methanolic DPPH• solution and the tested samples took place. For each dilution from D0 to D5, the reduction in the absorbance was determined at 515 nm at 0 min. and every 1 min. for 14 min., and every 10 min. until the reaction reaches a plateau in about 1 hour. The antioxidant activity of the wine is thus defined by the dilution of wine required to decrease the initial concentration of DPPH• by 50%: Efficient Concentration = EC50. Under these conditions, the lower EC50 of a tested samples, the higher its antioxidant activity.
HPLC phenolic compounds analysis For the phenolics content analysis (Castellari et al., 2002) , the wine samples were processed on a Shimadzu HPLC system consisting of: quaternary pump Shimadzu Prominence LC-20AD with autoinjector SIL-20AC, diode array detector SPD 600 nm, chromatographic system controller CBM connectivity via LAN. The column system was made of a pre Cartridges UHPLC C18 for 4.6 mm ID coupled to columns manufactured by Phenomenex. The elution flow was 0.85 mL min -1 and the column compartment was set at 50 °C. The amount of phenolic compounds in the extracts was calculated as mg/L wine using external calibration curves, which were obtained for each phenolic standard.
Statistical analysis
As the data was not normally distributed, Spearman'sRho (rs) correlation coefficients were calculated in order to characterize the relationship between antioxidant capacities detected by DPPH assay and phenolics content quantified by HPLC method. Spearman's rank correlation coefficient is a measure of correlation, written in short as the Greek letter rho(ρ) or sometimes as rs. It is a number that shows how closely two sets of data are linked. It only can be used for data that can be put in order, such as highest to lowest. The general formula for rs is:
where: d = difference in paired ranks and n = number of cases. The following guide for the absolute value was used: 0.00-0.19 "very weak correlation"; 0.20-0.39 "weak correlation"; 0.40-0.59 pigments, which are responsible for wine colour changes. Winemaking techniques also play an important role in the extraction of polyphenols from grapes and in their further stability in wines; the time of maceration and fermentation in contact with the grape skins and seeds, pressing, maturation in oak, fining, and bottle aging influence the phenolic composition of wines (Cotea et al., 2010) .
The content of phenolic substances and total antioxidant activity of the sets of samples are high correlated as many studies described (Arnous et al., 2002; Katalinić et al., 2004; Hua et al., 2009; Mitić et al., 2010) . Several in vitro methods have been developed to measure antioxidant capacities of food, beverages and biological samples. The most commonly used antioxidant capacity assays were 1,1-diphenyl-2-picrylhydrazyl radical (DPPH•) assay (Bondet et al., 1997) ; 2,2-azino-di-(3-ethylbenzothialozinesulphonic acid) (ABTS) assay (Re et al., 1999) ; ferric ion reducing antioxidant power (FRAP) assay (Benzie et al., 1996; Pulido et al., 2000) ; cupric ion reducing capability (CUPRAC) assay (Apak et al., 2004) and oxygen radical absorbance capacity (ORAC) assay (Cao et al., 1996; Naguib, 2000) .
The DPPH method is a rapid and simple method for estimating the antiradical activity of foods using the stable free radical 1,1-diphenyl-2-pycrylhydrazyl (DPPH•) by the addition of scavenging compounds. This is one of a few stable and commercially available organic nitrogen radicals and shows a characteristic UV-Vis spectrum with a maximum absorbance close to 515 nm (Saint-Cricq de Gaulejac et al., 1999; Da Porto et al., 2000; Paixao et al., 2007) .
All wine samples were analyzed for phenolic compounds content on a HPLC system Shimadzu Prominence 20 series (Castellari et al., 2002 , Cotea et al., 2012 .
The aim of this paper was to characterize the free radical scavenging activity using DPPH method (diphenyl-ppicrylhydrazyl radical) and HPLC analysis of phenolic compounds content of some commercial Romanian and Cypriot wines.
Materials and Methods

Samples
The present study has chosen 55 white, rosé and red wine samples ( Table 1 .
The chosen grape varieties are well-known both for the Cypriot and the Romanian red, white and rosé winemaking, there for deemed important for this study.
Reagents
All used reagents have been purchased from SigmaAldrich Co (St. Louis, MO, USA). All other chemicals used were of analytical grade. "moderate correlation"; 0.60-0.79 "strong correlation"; 0.80-1.0 "very strong correlation", as mentioned in other research studies (Fenercioglu et al., 2010; Floegela et al., 2011; Harris et al., 2011) .
All statistics were performed with Microsoft Excel™ 2000. Correlations were established using regression analysis at a 95, 99, and 99.9% significance level. The P-value less than 0.05 were considered statistically significant. 
Results and Discussion
The wines used in this study constituted a quite heterogeneous group, with different grape varieties, with diverse ages and ageing processes, therefore they showed important differences. Antioxidant activity results expressed as EC50 of different types of wines (red wine, white wine and rose wine) determined by the DPPH method are shown in Table 2 . The obtained results correlate well with other literature finds: The method applied to samples of red wines shows that the efficient concentration factor EC50 varies approximately from 2.22*10 -3 to 1.66*10 -3
. For white wines, the EC50 varies from 1.25*10 -2 to 4*10 -3
. (BrandWilliams et al., 1995; Saint-Cricq de Gaulejac et al., 1999; Da Porto et al., 2000) .
The obtained EC50 is inversely related to the antioxidant activity of a compound, as it expresses the amount of antioxidant needed to decrease the radical concentration by 50%. The lower EC50, the higher the antioxidant activity of a compound is (Carmona-Jiménez et al., 2014) . All wines scavenged DPPH• differently. Red wines were more active than whites. This can be attributed to their higher phenolic content.
Among the three wine colour groups, red Cypriot wines showed the highest antioxidant capacity, followed by rosés and whites (Fig. 1) . Cypriot wines showed a higher antioxidant capacity than Romanian ones, on average. 243 The HPLC analysis is the method used for the separation and quantification of a large variety of phenolic compounds from wine composition. The HPLC approach achieved 13 components including phenolic acids and flavonoids: gallic acid, protocatechic acid, gentisic acid, vanillic acid, caffeic acid, chlorogenic acid, syringic acid, pcoumaric acid, ferulic acid, salicylic acid, trans-resveratrol, cis-resveratrol, quercitine (Tables 3, 4). The levels of the different compounds found in wine samples are comparable to those reported in literature. Among Cypriot wines, 'Maratheftiko' has the higher antioxidant activity (Galanakis et al., 2015) ; our study has reached the comparable result, which confirms that this method can be used in wine analysis. It should be taken into consideration that the wine is "alive", in a continuous transformation, its composition depends first on the terroir, then on the winemaking techniques or on the storage conditions.
In two of the Romanian wines, 'Frâncusă' R-07-02, 'Fetească regală' R-07-03, but also well-known 'Aligoté' R-07-06, quercitine content was under the detection limit, while other phenolics were well represented. Gallic acid, with anti-fungal and anti-viral properties, has the highest concentration in 'Fetească neagră' R-07-16, (6315.54 mg L ) and 'Pinot noir ' R-07-11 (544.84 mg L -1 ). Sources of trans-resveratrol in food include the skin of grapes, blueberries, raspberries, mulberries. Trans-resveratrol provides health benefits, ranging from protection against disease to antiaging properties (Fremont, 2000) .
The quantification of the phenolic compounds was performed in order to provide a correlation between DPPH findings and the concentration of the wine samples in phenolic compounds (Table 5) . Statistical data underlines the fact that antioxidant capacities by DPPH assay have a strong negative correlation with protocatethic acid (rs = -0.78, n=55, p<0.001), syringic acid (rs = -0.73, n=55, p<0.001), trans-resveratrol (rs = -0.70, n=55, p<0.001) and gallic acid (rs = -0.66, n=55; p<0.001). A moderate negative correlation was observed between the DPPH assay and quercitine (rs = -0.52, n=55, p<0.01), n being the number of samples. These findings suggested that phenolic acids are the most important contributor to antioxidant capacity in these wines. The highest antioxidant activity for Cypriot white wines was determined at 'Spouriko' wine from 2013, while for Romanian wines the highest value was found in a 'Tămâioasă românească' and for red wines at 'Maratheftiko' wine from 2012 and in 'Fetească neagră' wine from 2014, which demonstrated that the antioxidant activity varies with vintage, grape variety and region (Tables 1 and 2 ).
Conclusions
Red wines showed higher antioxidant activity than white or rosé wines. The Spearmans-Rho statistical analysis revealed that the antioxidant capacities determined by DPPH assay have a strong negative correlation with protocatehic acid, syringic acid, trans-resveratrol and gallic acid and the results presented in this paper can be considered recommendations for consumers who are looking for certain benefits in choosing a wine.
